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The residual mechanical properties acquired from shock-compressed solids are often times dramatically 
different from those received under quasi-static conditions. This suggests that the deformation mechanisms 
present during shock compression may be significantly different than those seen under quasi-static conditions. 
 
Here, we will present a summary of our mechanical tests on single crystal magnesium acquired via nano-
indentation. Single crystal magnesium samples were shock compressed to approximately 0.8 GPa and 1.7 GPa 
respectively along the <a> and <c> axes then released back to ambient conditions. Nanoindentation was 
performed on the shock recovered samples at regions free of deformation twins. We compared the 
nanoindentation hardness of these samples to those received from samples compressed under quasi-static 
conditions and found that the hardness decreased with increasing impact strain rate. The microstructure of the 
shocked samples showed a large number of deformation twins but there seems to be negligible storage of 
dislocations. We hypothesize that due to the nature of the shock-compression experiments, although 
dislocations will be generated during deformation, they are able to glide through the sample unimpeded and 
emerge at the free-surfaces, whereas they would normally be constrained in conventional quasi-static 
compression. Thus, our observation counters the conventional belief that large numbers of dislocations are 
stored in samples subject to severe plastic deformation. These results give an insight into the fundamental 




(a) SEM image of single crystal Mg shocked at 200 m/s along c-axis. (b) Optical microscope image of nano-
indention on the same sample. (c) Hardness data for <c> axis compression. (d) Hardness data for <a> axis 
compression 
 
